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(57) ABSTRACT

The present invention relates to an open fronted food storage
cabinet (10). The cabinet (10) has a top (16), rear (14), base
(12) and opposed sides (18,20). The top, rear, base and
opposing sides (12,14,16,18,20) define an interior space (22)
of the cabinet (10) which is accessible through an opening
(24) to the front of the cabinet (10). The opening (24) is
defined between edges of the top (16), base (12) and
opposing sides (18,20) of the cabinet (10). The cabinet (10)
includes an interior chassis structure (26) comprised of a
base panel (12a), a rear panel (14a) and a top panel (16a)
which are mechanically connected to one another. The base,
rear and top panels (12a,144,16a) are each formed from a
structural sandwich composite material (28) having thermal
insulation properties. The rear panel (14a) includes an
aperture (38) to which a mechanism (40) operable to alter
the temperature within interior space (22) of the cabinet (10)
is mounted.

18 Claims, 10 Drawing Sheets
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1
OPEN FRONTED CABINET

The present invention relates to a food storage unit. In
particular, the present invention relates to a temperature
controlled open fronted cabinet for the display and vending
of foodstuffs.

The food service industry currently relies on multi-tiered
display cabinets that either have no form of temperature
control within, or have either refrigerated or heated interiors.
The cabinets themselves can only perform a single function
generally within the cabinet interiors that creates a tempera-
ture regime for the entire contents of the cabinet at the same
or similar temperatures.

There are numerous heated cabinets available that allow
modification of heated shelf temperatures that difter within
the cabinet, however due to the constraints of the cabinets,
the shelves are not discreet with respect to each other and
thus affect the surrounding shelves by either conduction or
convection of heat to bring about a cumulative increase in
temperature throughout the cabinet. Some existing designs
use a partition within the overall cabinet, usually horizontal,
to make the shelves into discreet areas that are heated
independently. The propensity of such heated cabinets to
lose heat either by conduction, radiation or convection make
the integration of refrigerated areas and heated areas very
difficult to separate.

According to a first aspect of the present invention there
is provided an open fronted food storage cabinet having a
top, rear, base and opposed sides, the top, rear, base and
opposing sides defining an interior space of the cabinet
which is accessible through an opening to the front of the
cabinet defined between edges of the top, base and opposing
sides of the cabinet, wherein the cabinet includes an interior
chassis structure comprised of a base panel, a rear panel and
a top panel which are mechanically connected to one
another, wherein further the base, rear and top panels are
each formed from a structural sandwich composite material
having thermal insulation properties, and wherein further the
rear panel includes an aperture to which a mechanism
operable to alter the temperature within interior space of the
cabinet is mounted.

The chassis serves as both a structural member to which
other components of the cabinet are attached and to provide
thermal insulation so as to, in use, enable the interior space
of the cabinet to be maintained at a desired temperature.

The structural sandwich composite material may include
an inner core of expanded polymer and outer metal layers.
The expanded polymer may be expanded polystyrene. Alter-
natively, the expanded polymer may be expanded polypro-
pylene. The outer metal layers of the composite material
may be Aluminium alloy.

The sides of the cabinet comprise side panels which are
mounted to the structural chassis of the cabinet. The side
panels may advantageously be at least partially transparent.
The side panels may be mounted to the structural chassis by
fasteners which extend through apertures of the side wall
and into fixtures located within or on the faces of the panels
of the chassis.

The mechanism operable to alter the temperature within
interior space of the cabinet is in the form of a cassette which
is fittable to and removable from the aperture in the rear
panel of the chassis. The cassette may thus be constructed
and tested independently of the chassis before fitment
thereto. In the event that the cassette needs replacement
during the life of the cabinet it can be easily removed and
replaced.
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The mechanism operable to alter the temperature within
interior space of the cabinet may be a heating mechanism.
The heating mechanism may include an electric heating
element and a fan.

The cabinet may includes an additional heating means
provided in a lower region of the cabinet interior space. The
additional heating means may be a heated floor of the
cabinet interior space. The heated floor may comprise a glass
or ceramic glass plate and an electrical resistance heater. The
heated floor of the cabinet is preferably operable indepen-
dently of the fan and heating element heating mechanism.

Alternatively, the mechanism operable to alter the tem-
perature within interior space of the cabinet may be a
cooling mechanism. The cooling mechanism may include a
vapour compression refrigeration circuit and a fan. Alterna-
tively the cooling mechanism may include a Peltier device
with or without a fan.

According to a further aspect of the present invention
there is provided an open fronted food storage cabinet
having a top, rear, base and opposed sides, the top, rear, base
and opposing sides defining an interior space of the cabinet
which is accessible through an opening to the front of the
cabinet defined between edges of the top base and opposing
sides of the cabinet, wherein the cabinet includes an interior
chassis structure comprised of a base panel, an upper rear
panel, a lower rear panel, a top panel and an intermediate
panel which are mechanically connected to one another, the
intermediate panel being positioned between the upper and
lower rear panels to divide the interior space into an upper
portion and a lower portion, wherein further the base, rear,
intermediate and top panels are each formed from a struc-
tural sandwich composite material having thermal insulation
properties, and wherein further at least on of the rear panel
includes an aperture to which a mechanism operable to alter
the temperature within interior space of the cabinet is
mounted.

The intermediate panel serves both as a base for the upper
portion of the interior space and as a top for the lower
portion of the interior space. The intermediate panel further
provides a thermal barrier between the upper and lower
portions of the interior space. The temperature within each
portion of the interior space can thus be managed indepen-
dently of the other. For example, one portion of the interior
space can be heated and the other chilled. Alternatively, one
portion of the interior space can be heated to a first tem-
perature and the other portion heated to a different second
temperature. In yet an alternative embodiment, one of the
portions of the interior space may be heated or chilled, and
the other portion of the interior space maintained at an
ambient temperature. It will be understood that these com-
binations are not intended to be limiting and that other
combinations are possible.

Subsidiary features described with reference to the first
aspect of the present invention are equally applicable to the
cabinet of the second aspect.

An embodiment of the present invention will now be
described with reference to the accompanying drawings in
which:

FIG. 1 shows a perspective view of a cabinet according to
a first aspect the present invention;

FIG. 2 shows a front view of the cabinet;

FIG. 3 shows a perspective view of the cabinet with the
side panels removed;

FIG. 4 shows a side view of the cabinet with one side
panel removed;

FIG. 5 shows a partially exploded perspective view of the
cabinet;
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FIG. 6 shows a cross-sectional view of the composite
material of the chassis of the cabinet;

FIG. 7 shows a perspective view of a cabinet according to
a first aspect the present invention;

FIG. 8 shows a front view of the cabinet;

FIG. 9 shows a side view of the cabinet with the side
panels removed; and

FIG. 10 shows a perspective view of the chassis of the
cabinet.

Referring to FIGS. 1 to 6 of the drawings there is shown
an open fronted cabinet generally designated 10. The cabinet
10 includes a base 12, a rear 14, a top 16 and opposed sides
18,20. The base, rear, top and sides 12,14,16,18,20 define an
interior space 22 of the cabinet 10. The open front 24 of the
cabinet 10 is defined between respective edges of the base,
top and sides 12,16,18,20.

The interior space 22 of the cabinet 10 defines a space
within which foodstuffs can be placed for subsequent selec-
tion and retrieval by a consumer. The consumer is able to
reach into the interior space 22 through the open front 24 in
order to retrieve their selection.

Within the cabinet 10 there is provided a generally “C” or
“U” shaped subassembly 26. The subassembly 26, herein-
after referred the chassis of the cabinet 10, defines the
primary structural component of the cabinet 10.

The chassis 26 has a base panel 124, a rear panel 14a and
a top panel 16a. Each of the panels 12a,14a,16a is formed
from a sandwich composite material. A cross-sectional rep-
resentation of the composite material 28 is shown in FIG. 6.
The composite material 28 comprises an inner core 30 of
expanded polymer which is sandwiched between two oppos-
ing metal skins 32,34. The expanded polymer may comprise,
for example, expanded polystyrene (EPS) having a density
of approximately 30 grams per litre or expanded polypro-
pylene (EPP) having a density of approximately 60 grams
per litre. Alternatively, the expanded polymer may be of a
specific density as required to provide the correct structural
to insulation ratio for a given cabinet. The inner core 30 may
have a thickness of between approximately 20 mm and 80
mm. As will be described in greater detail below, EPS is
utilised for chilled or refrigerated cabinets 10, while EPP is
utilised for heated cabinets 10. As will be described in
greater detail below, multizone cabinets may be provided,
and such cabinets may have both heated and chilled zones.
In such embodiments EPP would be used. In yet a further
embodiment, a cabinet may be configured to be either heated
or chilled. In such an embodiment EPP would be used.

The chassis 26 this fulfils the dual roles of providing the
primary structure for the cabinet 10 and further providing
thermal insulation between the cabinet interior space 22 and
the exterior of the cabinet 10 to the top 16, base 12 and rear
14 of the cabinet 10. As will be described in greater detail
below, the interior space 22 of the cabinet 10 may be heated
or chilled relative to the ambient temperature to the exterior
of the cabinet 10. The thermal insulation provided by the
chassis 26, depending upon whether the cabinet 10 is heated
or chilled, acts to maintain the cabinet interior space 22 at a
desired temperature. The thermal insulation provided by the
chassis 26 further seeks to prevent the exterior top, rear and
base faces of the cabinet 10 becoming excessively hot or
cold. Excessive cooling on the exterior faces may lead to
condensation forming on the cabinet 10, while excessive
heating may lead to a user or consumer safety issue.

The opposing metal skins 32,34 may each be made from
Aluminium alloy and have a thickness of between approxi-
mately 0.7 mm and 1.2 mm. In order to construct each of the
panels 12a,14a,16a an inner core 30 is cut to the required
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shape, for example, utilising a water jet cutter. The outer
metal layers 32,34 are also cut to the required shapes, for
example using a punch or laser tool. The outer metal skins
32, 34 are then adhesively bonded to the inner core 30 using
a platen press. Alternatively, the panels 12a,14a,16a may be
formed by applying the blank metal outer skins 32,34 to an
inner core 30 of standard size, and bonding them together
using an adhesive and applying even pressure by a platen
press. The panel 12a,14a,164 thus formed can then be cut to
shape using either a water jet or router.

In order to construct the chassis 26 from the panels
12a,14a,16a, the panels 12a,14a,16a are mechanically con-
nected to one another. The mechanical connection may be
achieved by the use of fasteners which pass through an
aperture one panel and are received in an insert on another
panel. For example, threaded fasteners may be used and
which are received in complementarily threaded inserts. In
such an embodiment, the threaded inserts may be inserted
into voids made in the inner core 30 by hot shaped formers.
Although not shown, the chassis 26 may further be provided
with substantially “L” shaped supports which extend
between the rear 14a and top 164 panels to the interior of the
chassis 26. Such supports would be manufactured from the
same sandwich composite material as the rest of the chassis,
and mechanically connected to the chassis 26 to provide
additional rigidity to the structure. Threaded inserts can also
be applied to the outer metal faces of any of the panels
12a,14a,16a for attachment to other panels or to additional
metal foldings or structures.

The sides 18,20 of the cabinet 10 are formed by panels
184,204. In the embodiment shown, the panels 18a,20a are
transparent and may be manufactured from, for example,
toughened glass. As such, the side panels 184,20a allow
ambient light to enter cabinet interior 22, and further permit
consumers to view the cabinet interior 22 from the side of
the cabinet 10. It will be appreciated that in alternative
embodiments the side panels 184,20a¢ may be opaque. The
side panels 184,20a may be double glazed units. Such
double glazed units may comprise the entire side panels
184,204a. Alternatively, the side panels 18a,20a may incor-
porate glazed inserts.

Each side panel 184,204 is connected to the chassis 26 by
threaded fasteners 36. The fasteners 36 extend through
apertures of each panel 184,20a and into complementarily
threaded inserts located in the inner core 30 of the chassis
26. Alternatively, the side panels 184,201 may be attached
via bolts extending through brackets attached to the inner
faces of the insulative panels 12a,14a,164 and into threaded
inserts retained by the side panels.

The rear panel 14a of the chassis 26 is provided with a
through aperture 38. In the embodiment shown the through
aperture 38 is rectangular, however it will be appreciated
that this shape is not intended to be limiting. The through
aperture 38 corresponds in shape to a heater cassette gen-
erally designated 40. The cassette 40 includes a rectangular
body 42, a pair of fans 44 and a pair ring shaped heating
elements 46 which surround the fans 44. The fans and
heating elements 44,46 are positioned on the side of the
body 42 which faces the cabinet interior 22 when the heater
cassette 40 is fitted to the aperture 38. In use, and as will be
described in greater detail below, the fans 44 are operable to
draw air over the heating elements 46, and then move the
heated air into the cabinet interior 22.

In an alternative embodiment (not shown) the heater
cassette 40 may be substituted with a chiller cassette oper-
able to deliver chilled air to the cabinet interior 22. In such
an embodiment the chiller cassette is provided with at least
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one fan 44 and a cooling arrangement. The cooling arrange-
ment may, for example, comprise a miniature refrigeration
circuit having compressor/condenser unit, or a piezoelectric
cooling element. In other embodiments, the refrigeration
compressing/condensing unit may be remote to the insulated
body and be connected via pipework to the internal evapo-
rator means. In a similar manner to the heater cassette 40, the
chiller cassette is operable to draw air over the cooling
arrangement, and then move the chilled air into the cabinet
interior 22.

The interior space 22 of the cabinet 10 is further provided
with a floor 48. The floor 48 is mounted to and supported by
the base panel 16a of the chassis 26. Where the cabinet 10
is a heated cabinet, and thus is provided with a heater
cassette 40, the floor 48 may be heated. In such an embodi-
ment the floor 48 may be formed from a glass ceramic and
further be provided with a resistive heating element.

The interior space 22 is further provided with an interior
facia panel 50 which is spaced from the top 164 and rear 14a
panels of the chassis 26. As can be seen from FIG. 4 the
interior facia panel 50 is spaced from the top and rear panels
16a,14a so as to define a passageway 52 between the interior
facia panel 50 and the top panel 16a, and a chamber 54
between the interior facia panel 50 and the rear panel 14a.
In use, the fans 44 and heating elements 46 of the heater
cassette 40 are positioned within the chamber 54. The
interior facia panel 50 is further provided with a plurality of
apertures 56 which permit fluid communication between the
chamber 54 and the cabinet interior space 22. The apertures
56 are grouped so as to be adjacent the fans 44 of the heater
cassette 40.

The top panel 16a of the chassis 26 is further provided
with an upper profile member 58. The upper profile member
58 extends across the full width of the top panel 16a between
the side panels 18a,20a. The upper profile member 58 is
provided along the edge of the top panel 16a which partially
defines the open front 24 of the cabinet 10. The upper profile
member 58 may be formed by extrusion from Aluminium
alloy. The upper profile member 58 is connected to the top
panel 16a by the insertion of a projection 60 of the upper
profile member 58 into expanded polymer inner core 30 of
the top panel 16a. The upper profile member 58 is further
provided with one or more lights 62 which, in use, are
operable to illuminate the interior space 22 of the cabinet 10.
The upper profile member 58 is further provided with a
downwardly depending airflow deflector 64.

The base panel 12a of the chassis 26 is further provided
with a lower profile member 66. The lower profile member
66 extends across the full width of the base panel 12a
between the side panels 184,20a. The lower profile member
66 is provided along the edge of the base panel 12¢ which
partially defines the open front 24 of the cabinet 10. The
lower profile member 66 may be formed by extrusion from
Aluminium alloy. The lower profile member 66 is connected
to the base panel 12a by the insertion of a projection 68 of
the lower profile member 66 into expanded polymer inner
core 30 of the base panel 12a. The lower profile member 66
is further provided with an upwardly projecting airflow
deflector or riser 70.

In use, the cabinet 10 can be operated in a number of
modes. Firstly, the cabinet 10 can be operated in an “OFF”
mode. In such a mode the cabinet 10 is unlit and the heater
cassette 40 is not operated. In the instance where the cabinet
10 is provided with a heated floor 48, this too is not operated.
It will this be understood that the temperature of the interior
space 22 will be substantially equal to the external ambient
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temperature. The lack of internal illumination should indi-
cate to the observer that the cabinet 10 is not in operation.

The cabinet 10 can be operated in a “LIT” mode. In such
a mode the lights 62 of the upper profile member 58 are
operated so as to illuminate the interior space of the cabinet
10. In the “LIT” mode the heater cassette 40 is not operated
and in the instance where the cabinet 10 is provided with a
heated floor 48, this too is not operated. As with the “OFF”
mode, the temperature of the interior space 22 will be
substantially equal to the external ambient temperature. In
the “LIT” mode the cabinet 10 may be used to store and
display foodstuffs that do not require heating.

The cabinet 10 may further be operated in a “HEATED”
mode. In such a mode the heater cassette 40 is operated so
as to raise the temperature within the interior space of the
cabinet 10. The arrows shown on FIG. 4 illustrate the
manner in which air is circulated within the interior space 22
of the cabinet. Operation of the fans 44 and heater elements
46 causes air within the chamber 54 to be heated and then
forced into the duct 52 formed by panel 50 and the top
insulated panel 16a and constrained by the side panels
184,20a. The air is then passed out of aperture 72 and
deflected by airflow deflector 64 in a downwardly direction
over the front aperture 24 forming an air curtain over the
open front of cabinet 10. The air curtain passes behind the
lower riser 70 and travels across the floor 48 and generally
across the extents of the interior of the space back towards
the apertures 56 that allow access to air for the fans 44. The
fan forces are centrifugal and accept the air on the fan blade
face and distribute the air radially from the fan centre over
the heaters 46. The heated air thus increases the temperature
of the interior space 22. The cabinet 10 is provided with a
thermostat to regulate the temperature within the interior
space 22.

Where the cabinet 10 is provided with a heated floor 48,
the “HEATED” mode of the cabinet 10 comprise heating of
the floor 48 alone, operation of the heater cassette 40 alone,
or heating of the floor 48 in combination with operation of
the heater cassette 40.

It will be appreciated that multiple cabinets 10 may be
stacked on top of one another or held in spaced relationship
to one another in a rack or similar such holding apparatus.
The cabinets 10 may be operated independently of one
another so as to have interior spaces 22 with different
temperatures. The thermal insulation characteristics of the
chassis 26 of the cabinets 10 ensures that adjacent cabinets
do not affect or influence the temperature of each other.

Referring now to FIGS. 7 to 10 there is shown an
alternative embodiment of a cabinet generally designated
110. Features common to the embodiment of the cabinet 10
described with reference to FIGS. 1 to 6 are identified with
like reference numerals. The cabinet 110 is both constructed
and operable in the same manner as the cabinet 10 described
with reference to FIGS. 1 to 6. The cabinet 110 differs in that
the interior space 122 is divided in to separate portions or
zones. In the embodiment shown, the interior space 122 is
divided into four zones A, B, C and D. The temperature
within each zone A, B, C, D can be controlled independently
of the other zones.

The division of the interior space 122 is achieved by the
provision of three horizontal shelves 174a,1745,174¢. Each
shelf 174a,174b,174¢ defines both the base of an upper zone
and the top of a lower zone. The shelves 174a, 1745,174c¢ are
load bearing and thus can support food products placed
thereupon.

FIG. 10 shows the chassis 126 of the cabinet 110. As
before, the chassis 126 is constructed from a plurality of
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panels formed from a sandwich composite material. The
composite material comprises an inner core of expanded
polymer which is sandwiched between two opposing metal
skins. The chassis 126 comprises a base panel 112a, a top
panel 116a, four rear panels 114a and three intermediate
panels 176a which define the aforementioned shelves 174a,
174b,174¢. The chassis 126 is further provided “L” shaped
supports 178 which extend between the rear 114a and top
1164 panel, and rear 114a and intermediate panels 1764 to
the interior of the chassis 26. As before, the panels 112a,
1144,116a,176a are mechanically connected to one another
to form the chassis 126.

The chassis 126 forms the primary load bearing structure
of the cabinet 110. The chassis 126 further provides thermal
insulation between the interior and exterior of the cabinet
110. The intermediate panels 176a further serve to provide
a thermal barrier between the interior zones A, B, C, D of the
cabinet 110.

In the embodiment shown, the cabinet 110 has four zones
A, B, C, D. It will be appreciated that the same construction
method may be utilised to produce a cabinet with as few as
two zones, or more than four zones.

The invention claimed is:

1. An open fronted food storage cabinet having a top, rear,
base and opposing sides, the top, rear, base and opposing
sides defining an interior space of the cabinet which is
accessible through an opening to the front of the cabinet
defined between edges of the top base and opposing sides of
the cabinet, wherein the cabinet includes an interior chassis
structure comprised of a base panel, a plurality of rear
panels, a top panel and at least one intermediate panel which
are mechanically connected to one another, the at least one
intermediate panel being positioned between adjacent ones
of the plurality of rear panels to divide the interior space into
a first portion and a second portion, wherein further the base,
rear, intermediate and top panels are each formed from a
structural sandwich composite material having thermal insu-
lation properties, and wherein further at least one of the rear
panels includes an aperture to which a mechanism operable
to alter the temperature within the interior space of the
cabinet is mounted.

2. An open fronted food storage cabinet as claimed in
claim 1 wherein the structural sandwich composite material
includes an inner core of expanded polymer and outer metal
layers.

3. An open fronted food storage cabinet as claimed in
claim 1 wherein the expanded polymer is expanded poly-
styrene.

4. An open fronted food storage cabinet as claimed in
claim 1 wherein the expanded polymer is expanded poly-
propylene.
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5. An open fronted food storage cabinet as claimed in
claim 1 wherein the outer metal layers are Aluminium alloy.

6. An open fronted food storage cabinet as claimed in
claim 1 wherein the sides of the cabinet comprise side panels
which are mounted to the structural chassis of the cabinet.

7. An open fronted food storage cabinet as claimed in
claim 6 wherein the side panels are mounted to the structural
chassis by fasteners which extend through apertures of the
side wall and into fixtures located within the expanded
polymer of the chassis.

8. An open fronted food storage cabinet as claimed in
claim 1 wherein the mechanism operable to alter the tem-
perature within the interior space of the cabinet is in the form
of a cassette which is fittable to and removable from the
aperture in the rear panel of the chassis.

9. An open fronted food storage cabinet as claimed in
claim 8 wherein the mechanism operable to alter the tem-
perature within the interior space of the cabinet is a heating
mechanism.

10. An open fronted food storage cabinet as claimed in
claim 9 wherein the heating mechanism includes an electric
heating element and a fan.

11. An open fronted food storage cabinet as claimed in
claim 8 wherein the cabinet includes an additional heating
means provided in a lower region of the cabinet interior
space.

12. An open fronted food storage cabinet as claimed in
claim 11 wherein the additional heating means is a heated
floor of the cabinet interior space.

13. An open fronted food storage cabinet as claimed in
claim 12 wherein the heated floor comprises a glass ceramic
plate and an electrical resistance heater.

14. An open fronted food storage cabinet as claimed in
claim 12 wherein the heated floor of the cabinet is operable
independently of the fan and heating element heating
mechanism.

15. An open fronted food storage cabinet as claimed in
claim 8 wherein the mechanism operable to alter the tem-
perature within the interior space of the cabinet is a cooling
mechanism.

16. An open fronted food storage cabinet as claimed in
claim 15 wherein the cooling mechanism includes a refrig-
eration circuit and a fan.

17. An open fronted food storage cabinet as claimed in
claim 15 wherein the cooling mechanism includes a Peltier
device and a fan.

18. An open fronted food storage cabinet as claimed in
claim 1 wherein the at least one intermediate panel com-
prises a plurality of intermediate panels, the plurality of
intermediate panels dividing the interior space into a plu-
rality of portions.



